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The individualizing and measurernent of aH its stars 
would be the most hopeless task imaginable. Nor 
would such a task be of any very great importance 
could it be accomplished as a whole, for we could not 
form any special idea of its structural peculiarities 
from such a work. 

Though a conspicuous object to the unaided eye, the 
view we thus get of it is not sufficiently tangible. from 
the lack of details, to enable one to form any more than 
a crude idea of its coarser features. But even the na
ked-eye view of it is far more comprehensive than a 
catalogue would be containing accurate determinations 
of aH its individual stars. 'Vhat is required, therefore, 
in the study of this wonderful object-this mighty uni· 
verse of stars-is something that will increase the pe ne
tration of our vision, and at the same time give us a 
certain amount of accuracy of position with a large 
field of view, so that we l1Iay study its peculiarities of 
structure in detail, and at the same time closely locate 
these details with reference to the whole, and thus, by 
finally putting structure and detail together, form a 
comprehensive idea, not only of the details themselves, 
but also of the relation of these features to each other. 
The long-focus telescope with a very limited field is 
not capable of dealing with the Milky Way in the man
ner stated. 

Its structural details are very large, Car larger in 
general than the field of view ot the ordinary PhotO-

I graphie telesco[Je, and vastly greater thau that of a 
powerful visual telescope. We want therefore a short· 
focus instrument, one capable not only of taking in a 
wide part of the sky, but also of giving a briIliant im
age, or, in other words, the reduction of the large de
tails to a smaller scale, with a corre§pondingly great 
increase of effective light power. These conditions 
exist in the large portrait lenses which were needed in 
the early days of photography to reduce the exposure 
time by coHecting a great quantity of light from the 
object, and which in these days of rapid dry plates are 
no longer required for portrait work. Taking in some 
ten or twelve degrees of the sky, these lenses are 
specially suitable for photographing large surfaces, 
such as are presented by the Milky 'Vay. 

'rhis subject was taken up by the writer in the first 
part of 1889 at the Lick observatory, with a large 
6·inch portrait lens of 31 inches focus, and with it was 
inaui{urated the photography of the Milky Way. The 
first picture to show the real structure of the Milky 
Way was made in 1889 with this instrument. In the 
few following years a large series of photographs of 
those portions of the Milky Way seen from the north· 
ern hemisphere was made. The work with 5imilar in
struments was next taken up by Dr. Max Wolf, in 
Germany, who has also succeeded in lila king excellent 
pictures of the Milky Way. Mr. RusseIl, of Sydney, 
New South Wales, ha.s also photographed portions of 
the southern part of the Milky Way, with a large por
trait lens. Those who have seen some of the Milky 
'Vay photographs taken with the regular astl"O-pho
tographic tele�cope. or who have tried to make out. its 
complex structure with a visual telescope, must b� 
struck with the great beauty of a photograph made 
with one of these short·focus portrait lenses. 

The extraordinary complexity of structure of the 
Milky Way is brought out with marvelous beauty of 
detail, and the peculiarities of its different portions 
can be traced and connected in the different photo
graphs, which thus afford the most direct means for 
studying every feature of structure and detail. These 
pictures show many peculiarities which must mate
riaHy alter our ideas of the constitution and structure 
of the Milky Way. Some of them show strong evi
dence that the general body of the Milky Way llIay be 
made up of small stars which are not at all compara
ble with our sun in dimensions. This is especially 
shown in the region of the star Rho Ophiuchi. Many 
parts of the Milky Way appear to be comparatively 
thin sheetings of stars with relatively no very great 
depth, for it is not possible otherwise to explain the 
black holes and rifts shown in them. 

One of the most important revelations made by the 
portrait lens in connection with the Milky Way is the 
prei'ence in it of very diffused nebulous matter appa
rently freely mixed with the groundwork of stars, and 
seemingly showing no definite tendency to condensa
tion about the individual stars. These photographic 
nebulosities of the Milky Way are apparently of a dif
ferent nature from the ordinary nebul::e of the sky, 
since they are extraordinarily large, diffused and but 
feebly luminous. These nebulous regions seem to be 
peculiar to the Milky Way and ils vicinity, and are 
certainly in SOUle way physicaHy connected with it. 
It will be in the study by photography of such regions 
that we shall finally clear away some of the mysteries 
of the Milky Way. These masses of diffused nebulos
ity mainly affect regions of the sky in Scorpio, Cjlg
nus, Cepheus, Perseus ami Monoceros. I believe it to 
be tr-ue that no other form of telescope but the old 
time portrait lens 01' similaI' combination is capabl e of 
dealing with these extraordinary objects. 

(To be continued.) 

Aluminum has lately found its way extensively into 
vibrating and reciprocating machines, both large arid 
small. Here the advantageous use of the metal is en
tirely a matter of reducing the weight, says The Engi
neer. Probably the best illustration of the use of 
aluminum in revolving machinery is in using an oil cup 
on the driving wheel of alocomotive in connection with 
a driving rod. With the increased speeds that the 
roads are now aiming to attain, it is necessary to in
crease the diameter of the drh'ing wheels, and, conse
quently, the tendency to break the shank of the oil 
cups materially increases, and with some of the large 
eni{ines which have been built c'!Ps made of composi
tion are frequently broken. These cups, says an 
American exchange, are now, and have been for some 
time, successfully ca.st in aluminulll, and have ldven 
great satisfaction. 

VALUABLE BOOKS. 
...... 

THE SCIENTIFIC AMERICAN 

CYCLOPEDIA of RECEIPTS, NOTES and OUERIES 
EDITED BY ALBERT A. HOPKINS. 

12,500 Receipts, 708 Pages. 

Price, $5 in cloth; $6 in sheep; $6.50 in half morocco; Postpaid 
'.J.1his splendid work contains a 

careful compilation of tbe most. use
ful RecelPts. and Replies given in 
the Notes and Queries of correspon
dents a� pubHsbed in tbe S{;IEN
Tune Al\fE1UCAN during tbe past 
flfty years ; togetberwith many val
uable and impörtantadditious. 

Over t w e I v e tbousand 
selected receipts are here colJected ; 
nearly every branch of tbe useful 
arts being represented. lt is by far 
the most comprehensive volume of 
tbe kind ever placed before tbe 
public. 

Tbe work may be regarded as 
�c�f�'i���e���

h
o1 ��e

d
i��:S�

d
ch�:: 

ists and workers in al1 parts of tbe 
:r?�

d
e: �1�

e
h��i

o
�t�1����r���1��3�;;a: 

condensed in concise form. conven
ient for ready use. 

Almost every inquiry that can 
be thought of, reJatin� to formuhe 
used in the varluus manufacturing 
industries, wlil bere be found an
swered. 

TlJose who are in searcb of in
dependent bUSiness or employment, relating to tbe hotne rnanufacture of 
sala.ble arttcles. will Hud in it hundreds of most excellent suggestI Ons. 

ELECTRIC TüV MAKING. 
DYNAMO BUILDING AND ELECTRIC 

MOTOR CONSTRUCTION. 
BV P"OF. T. O'CONOA SLOANE. 

'40 Pages, Very Fully lIIustrated, Price $ •. 00. 

Tbis work treats of tbe making at borne of elec
trical toys. electrical apparatus. motors. dynamos, 
and instruments in general, and isdesigned to bring 
witbin tbe reach of younlZ and old the manufacture 
of lZenuine aud usefu) electrica-I appliances. 

The work is especialJy designed for amateurs 
I\
nd

,lt?������
k
�f our young people are daily experi-

���
t!��

, 
a���r����

I
�fJ���f;�s 

i
�i;d:�

i
;�h:

l
�����

c
�t 

work is just wbat is wanted to give the mucb needed .�iiiiiii:Ji:.iiiI 
i�!�i���:

t
���l�lk� ���;'t��

a
g!�;l��

a
�::{�f 'l�� �l

��:: 

Etectricity 

Ho\O to Btcomt 4 SUCCtSSful 
Eltctriciatl. 

BY PROF. T. O'CONOR SeOANE. 

189 Pages, lIIustrated, $1.00. 

old 1�)
i St!��l�l;�t���(�������:a�

f 
���

n
:v��� 

one is prepared to apend several tbousJl,ud dol
lars upon a college course, even if the three or 
��:ilre

a
� �:����

i
�� ��:c��l��r��:l���:�it��J� 

�h11oS;Ct�flC�:Jli:te
th!S su

O;cke;:t�rS�;��ri
tcia���� 

without the outla-y usually spent in acquiring
the professiun. 

Simplified. 
IIY P"o�. T. O'CONOR SLOANE. 

158 Pages, Fully IIlustraled, Price, $1.00. 

'rhis work is tbe simplest ever publisbed on tbe 
sub ject. Electricity is in manyrespects une�plained 
by the scientist; to tbe ordinary man it is aH a 
mystery. '!'bis book makes tbe subject as plain as 
possible. Shows bow two plates of di1ferent metals 
immersed in acid can send a mes�age around the 
globe; how a bundle of copper wire rotated by a 
steam entne can he the agent in lighting our hornes 
:ri�����, �!Csu��t

l
ts
s
�it��

n
:x��J}ft�l:

l 
s1�S�� 

ARITHMETIC OF ELECTRICITY. 
Sy PROF T. O'CONOR SLOANE. 

138 Pages, Illustrated, Price, $1.00. 
A PRAC'l'ICAL Treatise on Electrical Calcula

tions of a1J kind. reduced to a series of 
rnles, all of the simplest forms and involv

ing onlv ordinary arithrnetlC; each ruie iJlustrated 
uy one 'or more practical prooiern., with detailed 
solution of each one. Followed by an extensive 
series of Tables. including the following suujects: 
All Kinds of Units of Measurement or Electrical 
and Mechanical Work. Energy and Heat; Relations 
of Different Sy.terns of All Kinds of Unitp; Rela
tion of Different 'Vire Gages, American and For
eign; Electrical Properties 01 Wire 01 Different 
Sizes; Specific Resistances; 'l'hermo.chemical aad 
Electro·chemical Equivalent.; Useful Facwrs, etc., 
etc. 

This book 10ay be c1assed among the most useful 
works publiRhed on the seience 01 electricity, cov

ering, as it does, tbe mathematies of electricity in a mann er that will attract 
the attention 01 those who are not familiar with a1gebraical formu\!e. 

Standard Electrical Dictionary 
Bv PROF. T. O'CONOR SLOANE. 

682 Pages, 393 Illustrations. Handsomely Bound 
in Cloth, 8vo, $3.00. 

&F"An Entlre/y New Edition, Brought Up To Date and Greatly 
Enlarged. Comp/ete Concise-Convenlent. 

The lar�e sales of tbe author' s previo�ls works. 
and the th.l..tteri ll

�
reviews they have recmved frum """=".--====--

Scientifjc American Supplement. 
PUBLISHED WEEKLY. 

Terms 01 Subscription, $5 a Year. 

Sent by maH, postaß'e prepaid. to subscribers in any 
part of the Umted �tates or Canada. Six dollars a 
year. sent. prepaid, to any foreign country. 

All the back numbers of 'rHE SUPPLEMENT, from the 
cOIDmenceluent. January 1, 1876, can be had. Price, 
10 cents each. 

All the back volumes of TH1;: SUPPLEMENT (Jan like· 
wise be suppiied. Two volumes are issued yearly. 
Price of each vo!ume, $2.50 stitched in paper, 01' $3.50 
bound in stiff covers. 

COMBINED RATEs.-One copy of SCIENTIFIC AMERI
CAN and one copy of SCIENTIFIC AMERICAN SUPPLI<;
MENT, one year, postpaid, $7.00. 

A liberal discount to booksellers, news agents, and 
canvassers. 

MUNN & CO., Publlsbers. 361 Broadway, New York. 

l.'ABLE OF CON'l'EN'l'S. 
PAGE 

1. ASTRONOMY.-Tbe DevelopmentoiPbotograpby in Astronomy. 19052 

II. BOTANY AND IIORTICULTURE.-Tbe Macbineel or Man.an· 
iIIa Tree.-l Illustratiun ................................................ 19043 

Veronica Uietfenbachii.-l illustration .............................. 19043 

III. ECONOMICS.-Inaugural Address by Sir WII.T.IAM CROOKES. 
F.R.S., V.P.C.S., President of the Britisb Association .............. 19048 

IV. ELECTRICrrY.-�A New Incandescent Filament for Electric 
Ligbts ........ ... .. . .. . ..................... .. . . .... . . . ........... ........ 19041 

Deatb by Electricity.-By W. S. HEllLEY, M.D . . . ........... . .... 19049 
Tbe Telepbone .n Italy ... ................................ ... ........ 19051 

V. HOROLOGY.-Tbe Division oi Clock Dials.-4 iIIu.trations ....... 19046 

VL 1IIINES.-Tbe Mineral Resources oi Persia ......................... 19042 

VII. MISCELLANEOUS.-A Peculiar Style of Ladder.-2 iIIn.tra-
tions . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .............. ... . .  1\1050 

:ilil:�W:l��u�����·5::::::::::::::::::::::::::::::::: .. :::::::::::::::::� l� 
Selected Furmu!!e . . . . ............................................ .. . . ... 19045 

VllI. NATURAL HlSTORY.-Tbe Dispersion oi Mollusks.-6 illus· 
trations ............. .............. ............... ................... . ..... 19042 

IX. P APER.-Papyristite .................................................. 19046 

X. PHYSICAI, GEOGRAPHY. - Bottle Drifts. - By HENRY C. 
WEEK8.-1 illustration ................... . . . ............................ 19040 

Tbe Eartbquakes in Dalmatia.-l illustration ..................... 19041 

XI. PHYSICS.-Color Vision ..................................... ....... .. 19051 
Tbe Spiral BottJe.-l illustration .................................... 19041 

XII. TECHNOLOG Y.-Babbitt Metal.-By C. VICKERS ...... ....... .. 19044 

XIII. TRA VEL AND EXPLORATION.-Tbe F"rencb on tbe Upper 
Nlle.-2 ilIustra.tions . ....................... .............. , ........... 19039 

Use of Bamboo Among tbe Annamites.-2 illustrations .......... 19047 

XIV. W ARMING.-Greenbouse Heating.-By THOMAS N. THOM· 
sON.-3 illustrations ..................................................... 19043 

SPECIAL NAVAL SUPPLEMENT, No. 1165, 
contains a historical reviewof the modem United States navy, the classi1!
cation of the various lorms 01 war vessels and nearly one hundred illustra
tions, including details 01 construction of such vesbels not found in any 
other publicatton. A map of Cuba printed in flve colors accompanies it. 
Price, 25cents. Single copies sent by mai! in United States, Canada and 
Mexico. Foreign countries, 8 cents extra. 

llIUNN '" CO., 361 Broadway, New York. 

THE SCIENTIFIC AMER ICAN 

Army and Coast Defence Supplement 
GUNS, AR.MOR. ANO FOR.TIFICATIONS. 

m��� ��?c
e
�t���1�;�c

i
teJI����

r
��� :i��n'ii�R. °i

l
l t��:�

a
cif��ri� a��&�� 

carriages for Army and Navy use and Coast Defence. including disappear-
��e�:k�

at�
i
tSß�t. 

r
���t��'lo:;Sal�

a
����:t{6:;�· Tgf;

a
::Ct���'u't

i
�g:�i�: 

��rJR�
u
��'de�!���trt

a
��

d
t��\�y

d
�::j�:.

s 
���

c
S�b

e
j��r'5i�;JJegPiy�:.

t
b���e�s� 

fu�ii��lt
o
d
n
'a'i-�'oJs a���liuJh1I�

r�l:����jb��nf;{dßyI1���r�f�8�d�tser� 
u r8

m
a'�bn: 

section devoted to tbe small arms of tbe Arrny and Navy. together with 
an account of the organization of the Army. with fine engravings oi 
prominent Generals. Never before bave these 8ub�ects been treatetl in 
�y�ge�f�u,}�fe Wtl�e ���A�e���f

i
��B ���'Y�i:e��

e
�at�:�b���l���

d
� ro��; 

Tbe wbole is enc.:losed in a bundsome cover. showinlZ a Jargecoast defence 
gun in acti Oll. . 

Price by milli, ',li) cents I to foreilln countries, 3i) cents. 

MUNN & CO., Publisbers. 361 Broadway.New York 

BUILDING EDITION 
OF THE 

SCIENTIFIC AMERICAN. 
Those who contemplate building sbould not faH to 

subscribe. 
ONLY $2.50 A YEAR. 

Semi-annual bound volumes $2.00 each, yparly 
bound volllrnes $�.50 each, prepaid by mai\. 

Each number contains elevations and plans of a 
variety of country houses; also a handsonre 

COLORED PLATE. 

MUNN &. CO., 36/ Broadway, New York. 

�l�t��;;I�:\�?�fl�S 
e
k,:J�lb��: ��

a
��

e
f.ll�ygal;�

r � 
complete. after a vast amount of labor. a work of a. � AT E N T S I 
ve

l'ln
h
��brit;t:t�:

r
t1ie U Standard Electrical Diction� 

ary." he hus adliered to wbat the w?rk purports to . 
be. exlll1usttng tbe subject of electrlCal tenns. glv- · . 

• 
ing each title tbe clearness of explanatlon neces-

�itbo�� �:J�:c!�s��
n
ef����iV�� °in

i
.\l�i�ru$��e - MESSRS. MUNN & CO .• in connection with the publica-

ever
l
i electrical word. term. 01' pbrase wIll be found tion of tbe SCTENTIFTC AMERJCAN. continue to examine 

inte
l
i
&�

t
lrc2)

e
����'bOOk of refermce. containln �r;;J�[���

ments. und to act as Solicitors of Patents for In� 
deflnitions of ubnut 5.CXXl distillct woros. ternll:4 anS 

��e 
t
��l

i
,�Jl

f 
a�r.::�;��):

h
tre 

b
p�!��:8!!gf�;;:��1l'fffr�f:' s�lS

d )�7;: Pbr
��

e
:·work i� abQolutely indiRpen�able to a11 in cations, and tbe prnsecution of Applications for Patents in t�e �ited: 

any: way interested in electrical �cience. from the States. Canada. unc1 Forei�n Countries. Messrs. Munn & Co. also uttend to' 
�tr�

e
�::�

ct
f�

c
���t.�t;��u1�

e 
b�Vfl�

y
�l ����i���l of aH who desire to �

h
s�r:����

a
t����:t �:�:�

�
'o�

o
fllifn��.!��t���

k
�a1���: ��lfk�U�1��8�U�� 

keep abreast with the prolZress of tlds branch of science. ;�;!t:e�,:,��
hem is done with special care and pronlptne!iB. on very rea8on-· 

The above live volumes, comprising a Complete Electrlcal A pamphlet sent free of charee. on apphcatmn contamln" full mforma_ 
Llbrary, sold at the special j'educed price of $5.00 put up in a neat twn ab out Patent' und h .. w t .. procure tl

l
em . dJrectwns concermng Trade 

folding box. . �:'���n?��ls:��'ct�S��a��·s.����r;�n 1�r:�a�re �e�S:ie�
sil�r��ngernents. You R�Ve $� 00 "y orde1't11{J the set comp/ete. 5 volumes, 1,300 pages, We al80 send. Ir" 01 charge. a SynopsIs of F"oreum Patent Laws sbowilur 

Belenium is now USN for coloring glass. Rose-tinted 
glass is Hlade by adding seleniulII directly to ingre
dients in the melting pot. By l1Iixing first with cad
mium sulphide, orange red is producerl. This process 
is staterl not to require the reheating of the glass and 
its immersion in a coloring mixtul·e. as in the ordi
nary process of making red glass. 'Vhether seleniul1l 
glass is suited for photographie work relllains to be 
seen.-Engineering and Mining Journal. 

over 450 Illustrations.. .  . . 
I 
tbe cost and method ot securmg patents 111 all tbe prmClpal countrtee or � Send for specllli clrculsr conta101Og full table of contents of the the ,,"orld. 

above books. in VNN & CO., Solicitors oe Patents, 

MUNN &: CO., 361 Broadway, New York. BltANCH OFFICES.-��ß�1'S'U'e';::�w:'���gton, D.C. 

© 1898 SCIENTIFIC AMERICAN, INC. 


	scientificamerican10081898-19054supp

